A transfer RNA gene rearrangement in the lepidopteran mitochondrial genome.
Gene arrangements in the mitochondrial genomes (mitogenomes) of insects are conserved across the major lineages, but can be rearranged within derived groups and may provide valuable phylogenetic characters. In this study, we sequenced the entire mitogenome of Parasa consocia, a moth of the family Limacodidae (Lepidoptera: Zygaenoidea). Compared with other lepidopterans and ancestral insects, the P. consocia mitogenome features a transfer RNA gene arrangement novel among lepidopterans between the ND3 and ND5 genes: RANSEF (the underline signifies an inverted gene), which differs from the ARNSEF arrangement of ancestral insects. This rearrangement can be explained by the tandem duplication-random loss model. We inferred a phylogenetic hypothesis for the lepidopteran superfamily based on mitochondrial amino-acid sequences using the Bayesian-inference and maximum-likelihood methods. Our results showed that P. consocia belongs to the Zygaenoidea superfamily and supported the following phylogenetic relationship: Yponomeutoidea + (Tortricoidea + Zygaenoidea + (Papilionoidea + (Pyraloidea + (Noctuoidea + (Geometroidea + Bombycoidea)))))). Comparative analyses indicated that mitogenomes are a useful phylogenetic tool at the subfamily level within the order Lepidoptera. Our findings also suggest that mitogenomes are likely to represent a valuable tool for systematics in other groups of lepidopterans.